
REAL-TIME INFRARED CHEMICAL IMAGING 
SPECTROSCOPIC APPARATUS 

BACKGROUND OF THE INVENTION 
1 . Field of the Invention 
5 The present invention relates to a real-time infrared chemical 

imaging spectroscopic apparatus, and more particularly to a real-time 
infrared chemical imaging spectroscopic apparatus for analysis of chemical 
composition of a microstructure in a non-contact and non-destructive 
manner. 

10 2. Description of Related Art 

Infrared absorption spectrum is one of the methods for analyzing the 
chemical composition of a material. With the introduction of Fourier 
transformation technology the infrared absorption spectrum has been 
widely applied for analyzing molecular properties and quantities. Even so, 

15 both the conventional infrared absorption spectrometer and the 
Fourier-transform infrared one require sophisticated computation and to be 
time-consuming to obtain the infrared absorption spectral of a sample. 

An example is made with reference to the commercial 
Fourier-transform infrared spectrometer. Abeam of radiation from a source 

20 is collimated and impinges on a beam splitter, which transmits 
approximately half of the radiation and reflects the other half. The resulting 
twin beams are then reflected from mirrors, one of which is fixed and the 
other of which is movable. The beams then meet again at the beam splitter, 
which half of each beam directed toward the sample and detector. The two 
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beams travel in different path length form mirrors and recombine on the 
beam splitter, then passing through sample together and directed to a 
detector. In this connection, a time-domain spectra is concerned with 
changes in radiation power with time has to go through the complex fast 
5 Fourier transform (FFT) to obtain a frequency-domain spectra within the 
information of chemical composition of sample. As such, the sophisticated 
computation is not only time-consuming but also requires hardware or 
software in cooperation with signals from a Michelson interferometer. 
Hence, this spectrometer is complex, excessively large and costly. 
10 SUMMARY OF THE INVENTION 

It is a primary object of the present invention to provide a real-time 
infrared chemical imaging spectroscopic apparatus being a quick, simple, 
and efficient inspection without involving a huge amount of complicated 
computation. 

15 It is another object of the present invention to provide a real-time 

infrared chemical imaging spectroscopic apparatus making the optical 
design compact so as the size reduced, portability increased, and flexibility 
in utilizing the space occupied by the apparatus. 

To attain the aforesaid objects, a real-time infrared chemical 

20 imaging spectroscopic apparatus according to the present invention, in 
cooperation with a target, comprises a light source, a monochromator, two 
focusing lenses, a Cassegrain objective, a infrared camera, and a sample stage 
for holding the target (i.e., test sample). The light source is capable of 
emitting infrared radiation to be incident on and converged at a first 




focusing lens. The converged radiation is dispersed by means of the 
monochromator. After a narrow-bandwidth infrared radiation with a 
predetermined wavelength is incident on a second focusing lens, being 
transformed into collimated narrow-bandwidth radiation. The collimated 
5 radiation is directed through the test sample so that the sample is excited by 
the infrared radiation and emits thermal radiation. Then, camera catch 
image through Cassegrain objective. 

The real-time infrared chemical imaging spectroscopic apparatus 
according to the present invention adopts infrared within a wavelength in 

10 the mid-infrared range. The first focusing lens can be any optics capable of 
focusing infrared radiation. Preferably the first focusing lens is a 
cylindrical lens. The second focusing lens can be any optics capable of 
transforming the narrow-bandwidth infrared radiation. Preferably, the 
second focusing lens is a spherical lens. Further, the monochromator of the 

15 real-time infrared chemical imaging spectroscopic apparatus according to 
the present invention is equipped with an optical grating to disperse the 
infrared radiation and to be narrow-bandwidth with a predetermined 
wavelength. 

Furthermore, the IR camera of the real-time infrared chemical 
20 imaging spectroscopic apparatus according to the present invention can be 
any mechanism capable of receiving thermal radiation collected by 
Cassegrain objective. Preferably, the IR camera is equipped with an infrared 
focal plane array (IRFPA) Furthermore, the IR camera can be connected to 
a monitor to display the image formed thereby. 




Hence, the design of the real-time infrared chemical imaging 
spectroscopic apparatus according to the present invention can make a 
direct inspection, dispensing with a huge amount of complicated 
computation previously necessary, increasing the efficiency of inspection. 
5 Also, the structure as a whole is less complex and much smaller in size, as 
compared with the conventional same. Thus, the object of forming a 
compact optical design of the spectroscopic apparatus with reduction in the 
size and costs is achieved. 

The target used in the real-time infrared chemical imaging 
10 spectroscopic apparatus according to the present invention can be any 
conventional sample. Preferably, the target is a biological material, a 
biological organism, a semiconductor material or a photoelectric material. 
In addition, not only an infrared image but also information of chemical 
composition in the infrared image can be provided in real time by the 
15 real-time infrared chemical imaging spectroscopic apparatus according to 
the present invention. 

Other objects, advantages, and novel features of the invention will 
become more apparent from the following detailed description when taken 
in conjunction with the accompanying drawing. 
20 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a structural diagram of the present invention. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 



A preferred embodiment according to the present invention is 
illuminated in FIG. 1 , which illustrates a structural diagram of the present 
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invention. There is a light source 11 capable of emitting infrared 
radiationlll. In this embodiment, the light source 11 is formed by heating 
silicon carbon (SiC) applied an external power (not shown) to emit infrared 
radiation. And the wavelength of infrared radiation 1 1 1 within the range of 
5 2.5 |nm— 25 (im. The infrared radiation 1 1 1 is transformed into collimated 
light by means of a parabolic mirror 2, the radiation being incident on a first 
focusing lens 12. The first focusing lens 12 used in the present embodiment 
is a cylindrical lens to receive and converge the infrared radiation 111. The 
infrared radiation 111 being converged is incident into monochromator 13. 

10 As shown, the monochromator 13 capable of scanning wavelength of 
infrared radiation 111 continuously over a considerable range disperses the 
radiation into its component wavelengths. The infrared radiation 131 is 
incident on the second focusing lens 14. In the present embodiment, the 
second focusing lens 14 is a spherical lens transforming the infrared 

15 radiation 131 into collimated infrared radiation 141. Then, the collimated 
infrared radiation 141 will be directed onto a sample stage 15 holding a 
sample (not shown) to illuminate the sample. The sample that absorbs the 
infrared radiation 141 is capable of emitting characteristic infrared 
wavelength. The emitting thermal radiation 1 5 1 is collected by means of a 

20 Cassegrain objective 16. IR camera 17 receives the collected thermal 
radiation 151 to form a thermal image. The IR camera 17 used in the 
present embodiment is an infrared imaging detector equipped with an 
infrared focal plane array (IRFPA), which may be further connected to an 
external monitor (not shown) to display the image. 
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Consequently, the test sample absorbs the specific infrared radiation 
141 and emits the thermal radiation 151 collected directly by the IR camera 
1 7 to form the image without a huge amount of complicated computation. 
In addition, the present invention dispenses with machines and transmission 
5 lines used in connection with the traditional apparatus. The structure of the 
present invention is compact so as to increase the portability and flexibility 
in utilizing the space for the apparatus. 

Although the present invention has been explained in relation to its 
preferred embodiment, it is to be understood that many other possible 
1 0 modifications and variations can be made without departing from the spirit 
and scope of the invention as hereinafter claimed. 
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